The (multiple) photoionization and subsequent fragmentation of the C 60 molecule was studied with the synchrotron radiation after removing electrons from the inner K-shell. Our intention was especially focused on the dynamics of the subsequent fragmentation. In addition to 'normal' (non-coincident) 
Introduction
Since the discovery of C 60 molecule (Kroto et al, 1985, pp.162-163) , (Krätschmer et al, 1990, pp.354-358) many studies were performed to investigate its fundamental properties. Due to its high symmetry, C 60 ACKNOWLEDGMENT:
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represents an ideal cluster with many possible applications. Its properties are mainly driven by its unique molecular structure like a spherical shell (Kusmany et al, 1993) , (Korica et al, 2005, pp.132031-132035) . So far, only a little is known about the C 60 fragmentation after K-shell ionization (Aksela et al, 1995 (Aksela et al, , pp.2112 (Aksela et al, -2115 , (Karvonen et al, 1997, pp.3466-3472) , (Leiro et al, 2003, pp.205-213) . For the main fragmentation channel, the (successive) emission of neutral C 2 has been proposed for a low charge state (Scheier et al, 1994, pp.77-93) , although the emission of other neutral carbon atoms/small clusters is also present (Lykke, 1995 (Lykke, , pp.1354 (Lykke, -1357 . Even triply charged fullerene ions appear to be rather stable (Bernard et al, 2003, pp.196-200) . Highly charged C 60 ions often decay through fission processes leading to a multiply charged fullerene and at least one other charged carbon atom or cluster, or they undergo multi-fragmentation processes leading exclusively to small, charged and neutral carbon clusters (Reinköster et al, 2003, pp.263-267) .
Experiment
The measurements were performed at the HASYLAB undulator beam line BW3 in Hamburg and at the BESSYII dipole beamline TGM4 in Berlin using monochromatized synchrotron radiation whose wavelength can be scanned with a resolution set to an appropriale value. Measurements of Ne/Ar-resonances were carried out to check the accuracy of the monochromator settings.The photon beam crosses an effusive beam of C 60 molecules, provided by an oven heated to 500 °C. Outgoing electrons are detected in time-of-flight (TOF) electron spectrometers at two different angles with respect to the electric vector of the ionizing radiation( Fig1.(a) ). Appropriate voltages can be applied to the TOF-analysers to keep a constant resolution of the electron spectra for different photon energies. Some measurements were recorded in the coincidence mode. Additional fullerene ion data were accumulated using a multi-hit capable ion spectrometer with a pulsed electrical separation field ( Fig.1(b) ). The positively charged C 60 ions or fragments are separated according to their mass-per-charge ratio by a pulsed field (pulse amplitude = 820 V, duration = 10 μs, repetition rate =12 kHz, rise time < 15 ns, field length = 5 mm). The ions are accelerated into a potential of −2800 V (field length = 4 mm) followed by a 200 mm long field-free drift tube. After passing the drift tube, the ions hit the detector surface which is held at a constant voltage of −3300 V. The distance from the drift tube to the detector is 5 mm. The detector consists of a Z-stack of MCPs with an active diameter of 40 mm. (Leiro et al, 2003, pp.205-213) . The high amount of triply charged fullerene can be explained by double Auger and electron shake-off processes, observed in the electron-electroncoincidence map (Fig.4) (Leiro et al, 2003, pp. 205-213 (Leiro et al, 2003, pp.205-213 60−2m fragments appear step by step with increasing photon energy. The yields of singly charged fragments exhibit an enhancement in certain photon energy regions; at high photon energies, these yields decrease and are only slightly visible.
So the obtained ion yield spectroscopy of gas phase C 60 is corroborated by the corresponding photoelectron measurements (Korica et al, 2018) . The continuous intensity distribution in the photoelectron spectra can be either the result of direct double photoionization or double-Auger decay. The quality of the former K-shell photoelectron measurements was insufficient to disentangle these two contributions experimentally (Aksela et al, 1995 (Aksela et al, , pp.2112 (Aksela et al, -2115 , (LeBrun et al, 1994, pp.3965-3968) , (Brühwiler et al, 1993, pp.3721-3724) , (Krummacher et al, 1993, pp.8424-8429) . In general, the disentanglement of the two processes on the basis of normal ion or electron spectroscopy is not unambiguously possible.
Electron-electron coincidence spectroscopy of excited C 60
Electron-electron-coincidence measurements were carried out to get a deeper understanding about the fundamental processes causing the many-electron emission in C 60 . Here, a separation of different underlying processes can be better achieved. (Fig. 4) .
Shake-off electrons are abundant at low-kinetic energies. Therefore, even at such high photon energies, shake-off processes are important to understand the yields of the multiply charged C 60 ions besides the Auger and double Auger processes. In the case that two shake-off electrons leave the C 60 molecule, the energy sharing is very asymmetric. The faster of the two shake-off electrons contributes signifcantly to the broad peak besides the C(1s) main line, usually referred to as the 'plasmon' peak (Hertel et al, 1992, pp.784-787) , (Leiro et al, 2003, pp.205-213) ; this possibility has been unrevealed so far. 
Conclusion
We have studied the photoionization of the C 60 molecule above the C(1s) threshold, in the photon energy range hν=(330-390)eV. A careful analysis of the spectra yielded a surprising and unexpected result.
Clear hints have been found that the major contribution to the triply charged ion yield is the direct double photoionization of C 60 . However, in contrast to most atoms and molecules, it is driven by the plasmon excitation associated with the K-shell photoionization of the fullerenes. Whereas the K-shell satellites are still bound core excited ionic states of the C 60 molecule, plasmon excitations at higher binding energies are already in the double electron emission continuum. This causes a specific intensity distribution and explains the origin of the broad resonance features in the continuum part of the spectrum and an unusual high amount of triply charged fullerenes of 40%. 
